We used data from a random telephone survey of 2045 adults in Recife, Brazil to investigate the associations of health-related quality of life (HRQoL) with selected factors. Methods: We generated odds ratios of 4 HRQoL measures (perception of overall health, mentally unhealthy days, physically unhealthy days, and physically and mentally unhealthy days impeding usual activities) by levels of environmental factors (number of destinations, neighborhood aesthetics, neighborhood crime safety, neighborhood traffic interference, and neighborhood walkability), physical activity behavior, and participation in the Academia da Cidade Program (ACP). Results: Perception of overall health was associated with age, gender, education, body mass index (BMI) level, chronic disease, and having heard or seen an ACP activity. Mentally unhealthy days were associated with age, sex, BMI level, neighborhood aesthetics, and neighborhood crime safety. Physically unhealthy days were associated with age, sex, chronic diseases, leisure time physical activity, and neighborhood crime safety, and neighborhood traffic interference. Physically and mentally unhealthy days impeding usual activities were associated with chronic disease neighborhood crime safety, and traffic interference. Conclusions: The associations of HRQoL with environmental factors and health promoting programs may have public health policy implications and highlight the need for additional research into HRQoL in Brazil.
Health-related quality of life (HRQoL) refers to an individual's perception of his or her own physical and mental health, and their ability to react to factors in the physical and social environments. 1, 2 HRQoL is increasingly being recognized as an important aspect of general health 3 and has become important in public health research as a predictor of morbidity and mortality. 4 The Institute of Medicine has recommended since 1997 that HRQoL be included as a Community Profile indicator. HRQoL instruments have been used to describe and evaluate functional and health status in clinical trials and clinical practice, as well as various other fields of research. 5 In addition, continuous monitoring of population HRQoL gives public health agencies the data they need to assess, protect, and promote health, which will to help identify health disparities, evaluate progress on achieving broad health goals, and inform public health policy. 2 The HRQoL construct involves different variables and associated factors. Among the associated factors are the environmental factors, which consist of the physical, social and attitudinal environment in which people live and the personal factors that make up the background of a person's life. 6 These personal factors may include gender, race, age, fitness, lifestyle, and habits. In adults who were apparently healthy, cross-sectional data have consistently shown positive associations between physical activity (PA) levels and HRQoL, 7, 8 although limited evidence from longitudinal studies precludes a definitive statement about the nature of this association.
Most studies involving physical activity and quality of life measures have focused on subpopulations such as older adults or people with chronic illness; [9] [10] [11] however, a recent analysis of the 2001 National Health Interview Survey demonstrated progressively higher HRQoL across increasing levels of physical activity among a nationally representative U.S. population. 8 There is little population-based information on the prevalence of HRQoL and PA and their associations, especially in Latin America. Only 1 other study has presented data on HRQoL and PA in Latin America. Sarmiento et al found higher HRQoL among adults reporting more overall PA and more cycling among those participating in the Ciclovia Program, and associations were also noted between several features of the built environment and HRQoL. 12 A recent population-based survey, Recife Physical Activity Survey (RPAS), has identified an association between exposure to a community-wide PA program (ie, Academia da Cidade [ACP], or city gyms) and increased levels of leisure-time PA in the city's population, 13 but the authors did not evaluate associations with quality of life.
We used the survey data from RPAS to evaluate the associations of HRQoL indicators with sociodemographics, environmental factors, PA, diagnosed chronic disease and body mass index (BMI), and to evaluate the association between exposure to the ACP and levels of HRQoL indicators in Recife, Brazil.
Methods

Study Population
The 2007 RPAS was a random-digit-dialing telephone survey that sampled noninstitutionalized residents of the city who were 16 years of age or older; the Vigilância de Fatores de Risco e Proteção para Doenças Crônicas por Inquérito Telefonico survey (VIGITEL; Chronic Disease Risk Factor Surveillance Telephone Survey) methodology was used to stratify and cluster the multistage sample. 14, 15 Recife neighborhoods were divided into strata with and without an ACP site. The RPAS was used to initially sample 2400 households (with at least 1 landline telephone) from each stratum, generating 12 clusters of 200 telephone numbers. Among the 3632 potentially eligible respondents (an eligible respondent was any individual 16 years of age or older in a household), we completed 2045 interviews of adults 16 years of age or older. The crude response rate (ie, number of completed interviews divided by total units) was 56%. The adjusted Council of American Survey Research Organizations (CASRO) rate (ie, number of completed interviews that would have been obtained under perfect conditions) was 64.5%. 16 Due to missing or out-of-range values, the final sample excluded 8 and 62 observations during descriptive and regression modeling during analyses, respectively. Details of sampling methodology are described elsewhere. 13 
Measures
HRQoL Variable. We used the HRQoL measures from public health surveys that have been developed and validated by the Centers for Disease Control and Prevention and academic and public health practitioners. [17] [18] [19] The measures were derived from 4 questions: (1) "Would you say that in general your health is excellent, very good, good, fair, or poor?"; (2) "Now thinking about your physical health, which includes physical illness and injury, for how many days during the past 30 days was your physical health not good?"; (3) "Now thinking about your mental health, which includes stress, depression, and problems with emotions, for how many days during the past 30 days was your mental health not good?"; and (4) "During the past 30 days, on about how many days did poor physical or mental health keep you from doing your usual activities, such as self-care, work, or recreation?" The questions were translated from English to Portuguese by researchers who were fluent in both languages. We entered the first question into the analysis as a 2-level variable of a respondent's perceived overall health (POH): good to excellent, and poor to fair. On the basis of these last 3 questions, we created 3 dichotomous HRQoL variables: physically unhealthy days (PUD), mentally unhealthy days (MUD), and physically and mentally unhealthy days impeding usual activities (PMUD). For PUD, MUD, and PMUD, we categorized respondents into 2 mutually exclusive groups, depending on whether they did (impaired) or did not (unimpaired) report 14 or more unhealthy days. The demarcation point of 14 unhealthy days has been shown to be a meaningful cutoff for those reporting substantially impaired HRQoL (ie, 14 or more unhealthy days), and it corresponds to the upper 10 to 15% of the distribution for each of the unhealthy days variables. 20 For the variables MUD, PUD, and PMUD, we will use unimpaired to represent 0-13 and impaired to represent 14-30 unhealthy days.
Exposure to ACP. Respondents were classified as exposed to ACP if they were participating in the program at the time of interview (current) or had participated in the past (former). Otherwise, they were classified as never exposed. Exposure to ACP was defined as a dichotomous variable on the basis of the response to the question about whether a respondent had heard about or seen an ACP activity (ie, yes or no).
Physical Activity. The survey questions on PA are a modified form of the long International PA Questionnaire (IPAQ) but with only 2 of the IPAQ's original 4 domains of activity-leisure-time PA (LTPA) and transport PA (TPA). 21 All questions were translated into Portuguese and back-translated into English for correct interpretation. For both LTPA and TPA, participants were instructed to answer questions related only to activities that lasted at least 10 minutes per bout. These questions were considered valid to classify individuals into categories of physical activity. 22 We used the equations in the Guidelines for Data Processing and Analysis of the IPAQ to create a unit of metabolic equivalent (MET)-minutes/week score for activities in both LTPA (walking, moderate, and vigorous) and TPA (biking and walking). 21 We categorized LTPA and TPA as low, moderate, and high, using the IPAQ algorithm classification for total PA. 21, 23 The moderate and high categories of LTPA and TPA approximate levels of PA recommended by the American College of Sports and Medicine and the Centers for Disease Control and Prevention in 1995. 24, 25 
Environmental Factors Potentially Related to HRQoL
We created neighborhood environmental variables using responses to questions on traffic, crime safety, aesthetics, and walkability (Appendix 1). The environmental module of the questionnaire was based on the abbreviated version of the Neighborhood Environment Walkability Scale (NEWS-A) 26 that has been validated, as well as previous studies of PA and the environment. [27] [28] [29] The questionnaire included 13 environmental items. Items with inverse interpretation were reverse coded for analysis so that higher values reflected environmental qualities hypothesized to be conducive to PA. We used the original 13 environmental items to create 5 different variables of perceived environmental exposures similar to the original items:
1. Walkability included the 2 items (ie, presence of sidewalks and their condition) classified as there are no sidewalks, there are sidewalks but the condition is bad, and there are sidewalks in good condition. 2. Personal safety included the 4 items of neighborhood crime safety for walking or bicycling during the day and at night, street lighting, and number of assaults in the neighborhood. These items were dichotomized (coded as 0 and 1) and then summed; we then created a numeric score ranging from 0 (extremely safe) to 4 (extremely unsafe). Neighborhoods were then classified as safe (scores 0 or 1) or unsafe (scores 2, 3, or 4). 3. Traffic safety included the item on the perception of safety to walk or cycle in the neighborhood. This item was classified as no interference from traffic, little interference from traffic, and much interference from traffic, which was later classified as 2 levels of interference and no interference 4. Aesthetics was created based on the 2 dichotomous items of presence of garbage on the streets and presence of open sewers on streets. These 2 dichotomous items were summed to create a single score variable ranging from 0 to 4. Neighborhoods were classified as not pleasant if at least 1 or more answers were positive and pleasant if the score was 0. 5. The number of destinations within walking distance was a score variable based on 8 questions about walking average distance in minutes to different types of recreational facilities (squares, parks, trails, gymnasiums, soccer fields, sport courts, beach, and fitness clubs). We used a cut point of 5 minutes to create a 2-level variable with 0-1, and 2-8 destinations. 30 We created a dichotomous chronic disease variable (ie, ever or never) to indicate whether a person had ever been diagnosed with or experienced any of the following diseases or conditions: high blood pressure, diabetes mellitus, high blood cholesterol, osteoporosis, or heart attack or stroke.
Data Analyses
We generated frequencies of sociodemographic variables (ie, age, sex, race, and education), chronic disease conditions and risk factors (ie, ever having a chronic disease, environmental variables, BMI, LTPA, and TPA), exposure to ACP (ie, program participation and having ever heard about ACP/ever seen an ACP activity) and HRQoL (ie, POH, MUD, PUD, and PMUD). We used the procedure Surveymeans from SAS to implement this analysis. 31 We generated crude odds ratios of HRQoL (POH, MUD, PUD, and PMUD) across levels of exposure to ACP, sociodemographics, primary chronic disease risk factors, and environmental factors. We generated adjusted odds ratio of HRQoL (POH, MUD, PUD, and PMUD) across levels of exposure to ACP and each variable in the covariate set. We used the procedure Survey logistics from SAS to implement this analysis. 31 All analyses accommodated the weighting and complexity of sample survey data (SAS procedures Surveymeans, Surveyfreq, and Surveylogistics). 31 We employed diagnostic methods to assess the adequacy of the regression model. 32, 33 The study received approval by the ethics boards of the Universidade Federal of Sao Paulo and St. Louis University.
Results
The survey response rate was 64.5%. The unweighted demographics characteristics are shown on Table 1 . The population was predominantly women (63%) who were 34 years of age or older (66%) and had a high school diploma or college degree (69%). In addition, most (57%) of the respondents had underweight or normal weight, did not reach moderate to high levels of either LPTA (78%) or TPA (75%), and reported their skin color as other than white (58%). On the HRQoL questions, most (62%) of the respondents reported their perceived overall health as very good or excellent. Of the responses, 86% reported unimpaired MUD, 87% PUD, and 92% PMUD. 
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Although only 7% of the respondents reported participation in ACP, 68% reported that they have heard about or have seen activities of ACP. The majority of respondents lived in neighborhoods they considered aesthetically pleasant (52%); safe from crime (53%); with no traffic interference for bicycling or walking, (53%); and regular or good sidewalks (50%). Table 2 shows significant associations of POH socio demographics, health related and environmental variables. Compared with those who were age 55 years of age or older, individuals age 16-34 years were 2.4 times more likely to perceive their overall health as very good to excellent. Males were 2.5 times more likely than females to perceive their overall health as very good to excellent, and males and females with less than a high school education were 0.6 times less likely to perceive their overall health as very good to excellent than those with a college degree. Individuals who had under or normal weight were 1.5 times more likely than those who were overweight to perceive their overall health as very good to excellent. Likewise, individuals who never had a chronic disease were 2.3 times more than individuals who ever had a chronic disease to perceive their health as very good to excellent.
Those who never heard about or never had seen an ACP activity were less likely (odds ratio [OR] = .58) to perceive their overall health as very good to excellent than those who were exposed to the ACP activities. In addition, individuals living in an environmental area with more accessible recreational facilities were 1.4 times more likely to perceive their overall health as good to excellent than those who live in areas with few accessible recreational facilities.
Unimpaired MUD was significantly associated with age, sex, BMI levels, neighborhood aesthetics, and neighborhood crime safety (Table 3) .Younger persons were 2 times more likely to report unimpaired MUD than older individuals; males were 1.8 times more likely to report unimpaired MUD than females. Individuals with under or normal weight were 1.4 times more likely than overweight individuals to have an unimpaired MUD. Individuals who lived in pleasant neighborhoods were 1.7 times more likely and those whose neighborhood was safe from crime were 1.7 and 1.6 times more likely to have an unimpaired MUD.
Unimpaired PUD was significantly associated with age, sex, chronic diseases, LTPA, and neighborhood crime safety and neighborhood traffic interference (Table  4) . Younger respondents were 3.1 times more likely to report unimpaired PUD than older individuals were; males were 2.4 times more likely to report unimpaired PUD than females. Individuals who reported moderate to high levels of LTPA were 1.9 times more likely to have unimpaired PUD. The odds ratio of unimpaired PUD was 2.3 among respondents who never had a chronic disease compared with those who did. Those who lived in neighborhoods safe from crime and those whose neighborhood traffic did not interfere with walking or biking were 1.7 times more likely to have unimpaired PUD. Table 5 shows significant associations of PMUD with chronic disease, neighborhood traffic interference with bicycling and walking and neighborhood crime safety (Table 5) . Respondents who never had a chronic disease were twice as more likely to have unimpaired PMUD than those who had chronic disease. Those who lived in neighborhoods safe from crime were 2.3 times more likely to have unimpaired PMUD. In addition, those who lived in neighborhood where traffic did not interfere with walking or biking were 1.6 times more likely to have unimpaired PMUD.
Discussion
This cross-sectional study used 2007 data to describe associations of 4 dimensions of HRQoL with sociodemographic, primary chronic disease risk factors, and environmental factors in a large Latin American city. This study also reports the association between exposure to a program (ACP) to promote PA and HRQoL indicators.
Several associations deserve mention. This study found younger persons and males reported better perception of overall health and more unimpaired PUD and MUD than other individuals. The association of age and gender and self-reported HRQoL variables has been consistently shown in multiple studies of other populations. [34] [35] [36] Education was associated with better POH but not with unimpaired PUD or MUD days. Our results corroborate previous findings from other studies that show that education and HRQoL are related. 37, 38 In general, population groups that report the worst health status are also those with the least education because of their potentially decreased opportunity for involvement in health-promotion programs. 37, 38 Education may increase the likelihood of obtaining or understanding the health related information needed to develop health-promoting behaviors and belief in prevention. However, the external validity of this finding has to be carefully interpreted because education differs by race, ethnicity, and socioeconomical levels but these demographic characteristics are not distinct in the city of Recife, Brazil; therefore, we may not have controlled for their joint effect with the variable color of skin.
It has been shown in other studies that BMI and chronic diseases are associated with HRQoL. 39, 40 In our study the impact of being overweight appeared to affect not only POH, but also MUD. This is consistent with findings from other studies that have suggested that overweight and obesity are related to decrements in physical and mental domains of HRQoL. 19, 41 Also, findings of this survey showed associations of chronic diseases with POH, PUD, and with PMUD. Other studies done by Jiang and Hesser and Brown et al have reported similar results showing that groups with chronic diseases have increased likelihood of having physically unhealthy days as well as physically and mentally unhealthy days leading to poor HRQoL. 4, 42 Our finding of an association between LTPA and PUD corroborates those of previous studies that showed that higher LTPA was mainly associated with higher physical components of HRQoL in cross-sectional analyses. 20, 43, 44 This finding and previously reported findings of an association between LPTA and ACP could also indicate that ACP may be indirectly contributing to an effect of LTPA on reducing impaired PUD. Thus, having both the ACP and LTPA as independent predictors in the Three positive environmental factors (living in a neighborhood that is safe from crime, aesthetically pleasant, or with traffic that does not interfere with walking or biking) were related to unimpaired HRQoL as measured by MUD, PUD, and PMUD. Our findings of MUD associations with HRQoL are coherent with the assumption that a comfortable, clean, and safe living physical environment promotes good mental health. 45 In addition, environmental factors such as unsafe neighborhood and traffic interference with walking and biking were associated with more PUD, whereas a safe and walking and biking friendly neighborhood will associate with less PUD.
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The associations of PMUD with neighborhood traffic safety and neighborhood crime safety found in our study is in agreement with other studies that show that living in a safe environment appears to be a basic requirement for a good HRQoL. 46 Finally, we found that individuals living in neighborhoods that are safe from crime have more chance to have unimpaired MUD, PUD, and PMUD than individuals living in unsafe neighborhoods. This fact it is not surprising because the findings from our study come from a middle income country with different sociopolitical and cultural characteristics, and both safety and security have been major social concerns in many metropolitan areas. 47 Similar associations have been observed in Bogotá, Colombia. 12 This study shares the limitations of other crosssectional studies of self-reported health and health behaviors. The primary limitation being that this analysis was cross-sectional, which makes determinations of cause and effect impossible. Thus our study approach is exploratory and identified associations which suggest areas that might require further studies. The survey was a telephone-based survey and persons of low socioeconomic status, who are more likely to have poor quality of life, are also less likely to have a telephone and to be included in the survey. However, estimates of survey sample prevalence of socioeconomic factors such as age, gender, color of skin, and education are similar to that of Recife population. 13 In addition, survey nonresponse may be differential across subgroups defined by any variables used in the analysis thus biasing found associations. Our adjusted response rates of 64.5% are however similar or higher than other reported telephone surveys.
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Finally self-reported variables such as BMI, LTPA, and TPA are difficult to measure and prone to misclassification. Prior studies have demonstrated that females tend to over report height and underreport body weight while both weight and height may be over-reported among males, thus making BMI not valid. 49 Other studies have shown this discrepancy between self-reported and measured body weight and height to be gender specific and mediated by age, race or ethnicity, and the education of survey respondents. 50 However, other studies have concluded this bias is small and that self-reported estimates are valid. 51 Similarly, RPAS measures of LTPA and TPA have been studied and found to be valid for classification of individuals into larger categorical grouping such as in moderate to high levels of PA.
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Conclusion
To our knowledge, this study is the first Brazilian population-based report to evaluate the associations of health-related quality of life indicators with a range of risk factors and exposure to a PA intervention program. The independent associations of HRQoL with environmental factors such as neighborhood crime safety, neighborhood aesthetics, neighborhood traffic interference, and health promoting programs such as ACP, may have public health policy implications if confirmed by studies with longitudinal designs. Our findings highlight the need for additional research into HRQoL in Brazil and other Latin American countries.
